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PART I

INTRODUCTION

A. BACKGROUND

The U.S. Army Defense Ammunition Center and School (USADACSJ, Evaluation

Division (SMCAC-DEV), was asked by the Storage and Outloading Division

(SMCAC-DEO) to evaluate the unitization procedure 19-48-4079-6A in terms ot

damage that can be expected while this unit is handled with slings. The oasis

for this request was the result of dented containers from ship or barge

offloading operatioms being accomplished with slings.

B. AUTHORITY

This test was conducted in accordance with mission responsibilities delegated

by the U.S. Army Armament, Munitions and Chemical Command (AMCCOM), Rock

Island, IL 61299. Reference is made to Change 4, 4 October 1974, to AR-740-1,

23 April 1971, Storage and Supply Operations; AMCCOM-R 10-17, 13 January

1986, Mission and Major Functions of USADACS.

C. OBJECTIVE

The objective of this test is to reproduce damage caused to PA104 containers

during port offloading operations in the 4079/6A unitization configuration.

D. CONCLUSIONS

The damage produced by rapid descent tests did not mirror the damage caused by

port loading or off loading operations. Lifting with chain basKet slings wili

cause minor denting of the top two outside containers. Any sudden stops whiie

lowering a unit with basKet type slings will deform the top PA104 contiiners

to a point that the materiml contents cannot be removeo.

Photos snowing the damaged containers from the port indicate that the Jdmge

was caused by aonormal slinging operations. Case in point: The turn PA104

container was located in the Teconrl row of containers; ddmaged confiiners

1-1



with d chain bdsket sling were on top of the pallet.

E. RECOMMENDATIONS

To prevent slinging damage, additional dunnage must be adoed to the

uniLizdtlon procedurg to prevent contact of the basket sling with the

containers.
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PART 3

TEST PROCEDURES

The test procedures for this test consists of two parts: the first part is the

test procedure for undersling handling extracted from FED-STO-I01, Method

5011, Paragrapn 6.3.1; the second part was oeveloped to typify a rapioly

falling underslung load that was abruptly stopped.

A. UNDERSLING HANDLING

Two slings without spreaders shall be placed around the specimen, each passing

beneath the specimen, one near each end where indicated on the package/pallet

and brought to a common point above the center of balance for attachment to

the hoist. When no indication is provided, locate slings at outside end of

rubbing strips if possible. If not possible, locate slings midway between the

center of balance and the ends. Lift the specimen and any superimposed Load,

and hold suspended for not less than two minutes. Observe carefully for any

indications of inadequacies and let the specimen down.

8. RAPID DECENT AND UNDERSLING HANDLING

Iwo slings without spreaders Th.ll be placed around the specimen, each passing

beneath the specimen, one near each end where indicated on the pacKage/paiiet

dnd brought to a common point above the center of balance for attachment to

the hoist. When no indication is provided, locate slings at outside end of

rubOing strips if possible. if not possible, locate slings nijw~y between the

center of balance and the ends. Lift the specimen and any superimposed load,

and nold suspended for not less than two minutes. After tne twu minuLe oerial

reiease the specimen and allow it to free fail a predetermineo distance. The

jreuetermined dist3nce shall be such th(,t the specimen snali njl. ihit. tni' floor

,and stopping the descent is accomplished solely by the slings. Observe

carefully for any indications of inadequacies and let the specimen down.
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PART 4

TEST RESULTS

TEST NO. I DATE 22 FEB 19d9

TEST SPECIMEN: PA104 UNITIZED ON A d-WAY ENTRY PALLET.

DROP VERTICAL SLING DRUP REMARKS
FORCE ANGLE HEIGHT

(pounds) (degrees) [inches)
0 2200 45 0 Static weight picKup. Siignt

'enting of the two upper-

outside PA104 containers.

5400 45 18 Well defined deformation of tne

two ipper outside containers.

2 5400 30 18 Unitization starting to bow on

the pallet. Increased
deformation.

3 6?00 20 28 Containers starting tu Dow rrom
flattening of the nyiinoricdi

wall.

4 ?0 20 36 Too outsioe containers nave
reduced outer oaimeter to uo.t

one tniro the criginai lidmeter.

Notes:

a. Container damage was confined to the upper outside &A104 containers wnere
the chain basKet circled the pallet ano came together at point oi Dicup.

5. Jrop forces are recoroed, pedk forces recorded.
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IDEFENSE AMM4UNITION CENTER AND SCHOOL- SAVANNA, ILI

PHOTO NO 3 This photo shows the PA-0, unit posi' lened for a drorn. The
chain basket sling is - t(,c t 1 t a uick relr--se mchanisn.

The apparatus to the righ I is!jlad cell to muasur the force
when the unit reacht:: rcr I 1 , 1 it,. Fih e u r m 11 i s
controlled by adjus>,. r-t lt rkpth betw;--?i The 1t'~ar cell
and quick release ~'
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IDEFENSE AMMUNITION CENTER AND SCHOOL- SAVANNA, IL

PHOTO NO. 6 This photo shows typical container damage that can b

expected from rapid descent when loading or off loadin -

with chain basket sI!ngr4,,-
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PART 5

FIELD DATA

Data from the field indicated that using slings to handle this ammunition port

resulted in numerous dented containers. One container wds torn oy a sling to

the extent that it required unpacK, patch weld, repainting and repacK. T.e

pnotos supplied with this field problem showed dented and torn containers.

The dents were located along the base end of all outside containers on one

side of the unit. No photos were suomitted to indicate damage to the opposite

side of the pallet. The tear occurred at the base of the container in the

second layer. A closeup photo showed that the base end experienced a meta.

tear similar to a self opening can. MarKs on the pallet wings indicateo that

wire rope slings were used for loading or unloading the pallet at some point

along the logistics trail. The dents at the container bases also inoicate the

use of a wire rope sling. There are no marks on toe Front end of the

containers to show contact with the lifting sling.

The torn container in the second row is not from normal slinging operations.

The amount of energy expenoed to tear the the PAI04 shell, as illustrdtec hi

the photo could not be produced in normal safe iodding or unioaoing

operations.
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APPENDIX 6A
UNITIZATION PROCEDURES FOR COMPLETE
ROUNDS PACKED IN CYLINDRICAL METAL
CONTAINERS ON 4-WAY ENTRY PALLETS*

PA 104 SERIES CONTAINER
INDEX

ITEM PACE ( S)

GENERAL NOTES----------- :.----------------------------------------------------- 2

UNIT DETAIL ----------------------. ..--------------------------------------------------- 4

DUNNAGE DETAIL ------------------------------------------------------------------------ 5
FILLERS AND INSTALLATION PROCEDURES

FOR OMITTED CONTAINERS---------------- .------------------------------ ------ 6.

-ALLET UNIT DATA

'TEMS INCLUDED HAZARC CLASSIFICATION 
D  WEIGHT

1N0Sr DODC OT CG QD COMP I1LBS
I I CLASS CLASS CLASS GROUP

1315-
O1-233-2"T3 C5! A 1211.2 E 2.464

01-226-7419 C521 B B I081.2 C 2,194 NOTICE. THIS APPENDIX CANNOT STAND ALONE BUT MUST

01-136-9,31 C524 B 1 -B 1%11.2 . C 2,344 BE USED IN CONJUNCTION WITH THE BASIC UNITIZATION

PROCEDURES DRAWING 1 -48-401T-20PMI002.

C HAZARD CLASSIFICATION DATA CONTAINED IN THE ABOVE

CHART IS FOR GUIDANCE AND INFORMATIONAL PURPOSES ONLY.
VERIFICATION OF THE SPECIFIED DATA SHOUjL. BE MADE BY

CONSULTING THE MOST RECENT JOINT HAZARD CLASSIFICATION _______________________________

SYSTEM LISTING OR OTHER APPROVED LISTING S REVISIONS 77-J"

SEE GENERAL NOTE "'ON PAGEa I JUNA se~*m~

U S. ARMY AMC DRAWING

________ APRIL 1985
CLAS* D-'S.O DA*MNG '

19 48 4079/ 20 PM

DO NOT SCALA 6A 1002

PROJECT FSA 63,'6A-b6

6-2



GENERAL NOTES

A. THIS APPENDIX CANNOT STAND ALONE BUT MUST BE USED IN CONJUNCTION
WITH THE BASIC UNITIZING PROCEDURES DRAWING 19.F-4A9-20PM1002. TO
PRODUCE AN APPROVED UNIT LOAD, ALL PERTINENT PROCEDURES, SPECIFICATIONS
AND CRITERIA SET FORTH WITHIN THE BASIC DRAWING WILL APPLY TO THE
PROCEDURES DELINEATED IN THIS APPENDIX ANY EXCEPTIONS TO THE BASIC
PROCEDURES ARE SPECIFIED IN tH:S APPENDIX.

1. DIMENSIONS, CUB AND WEIGHT OF A PALLET UNIT WILL VARY SUGHTLY
DEPENDING UPON THE ACTUAL DIMENSIONS OF THE CONTAINER, WEIGHT
OF THE SPECIFIED ITEM AND METHOD OF UNITIZATION.

C. FOR CJT.OADING AND STORAGE OF THE ITEMS COVERED BY THIS APPENDIX,
CONTACT THE US ARMY DEFENSE AMMUNITION CENIR AND SCHOOL, ATIN,
SMCAC-OEO, SAVANNA, IL 61(74-96N FOR SPECIFIC PR('CEDI.uAL (UIDANCE.

D. FOR METHOD OF SECURING A STRAP CUTTER TO THE PALLET UNIT, SEE DARCOM
DRAWING 19-48-4127-20PF10.

E. IF ITEMS COVERED HEREIN ARE UNITIZED PRIOR TO ISSJANCE OF THIS APPENDIX,
THE CONTAINERS NEED NOT BE REUNITIZED SOLELY TO CONFORM TO THIS
APPENDIX.

F. FOR DETAILS OF THE PA 104 SERIES CONTAINER, SEE US ARMY ARMAMENT
RESEARCH AND DEVELOEENT COMMAND DRAWING NO. 9345267.

CONTAINER DIMENSIONS ----- -45-5/" LONG X 7-1/6" WIDE X 7-1/8- HIGH
CONTAINER CUE--------....-I 3 CUBIC FEET ( APPOX)
CONTAINER WEIGHT

(WITH ROUND ) ---- POUNDS ( APPROX )

G. THE UNITIZATION PROCEDURES SPECIFIED HEREIN MAY ALSO Of USED FOR UNITIZING
COMPLETE ROUNDS 'WHEN IDENTIFIED BY DIFFERENT NATIONAL STOCK NUMBERS ( NSN)
THAN THOSE SHOWN ON THE COVER PAGE. PROVIDED THE ITEM IS PACKED IN THE
SANE CCONTAINER. THE EXPLOSIVE CLASSIFICATION-4 OF OTHER ITEMS MAY BE DIFFERENT
THAN THOSE SHOWN.

H. DIMENSIONS GIVEN FOR DUNNAGE PIECES WILL BE FIELD CHECKED PRIOR TO THEIR ASSEM-
!ILY TO THE PALLET UNIT. CONTAINERS MUST FIT SNUGLY IN THE DUNNAGE ASSEMBIES

J. THE SPECIAL PALLET MiLL BE CONSTRUCTED AND ASSEMBLED IN ACCORDANCE WITH
A MILiTARY SPECIFICATION MIL-P-15011, STYLE 1, TYPE T, CLASS I PALLET WITH THE
EXCEPTION THAT THE 7OP AND BOTTOM DECK BOARDS WILL BE 44 LONG INSTEAD OF
48". ALL OTHER REQUIREMENTS SPECIFIED WITHIN MIL-F-I5011 FOR A STYLE 1, TYPE T
CLASS 1 PALLET WILL APPLY TO THE PALLET SPECIFIED WITHIN THIS DRAWING.

PV?SlC', .C I, DATEC, JUNE 198, CONSISTS CoF

I A,,DNIG fEMS BY NATICNAL STOCK NUMBERS ( NSN
TQ 'PALUT UNIT CATA" CHART.

2 -CEI -G ITaILuZtNG STIAP

PAGE 2
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TtEDOWiN STRAP, 3/4- X WS- 01 0:3t X
14'-0' LONG STEEL STRAPPING ( 4 REO ).

SEAL FOR 3/4" STRAP ( 7 REGO, 1 PR STAP.
CRIMP EACH SEAL WITH TWC PAM OF NOTCHES.

INDICATES PAT04
SERIES CONTAINER.

BUNDUNG STAP, 3/4' X M51

SPECIAL NOTE 2 BELOW,

STABILZING STRAP, 3/4' X M5'
OR Ml* X 9'-6 LONG STEEL44

SPECIAL NOTE 2 BELOW. SEE *EJLNNAGE DETAIL' ON
PAGE 5.

VIEW ATYPICAL LOCATION FOR SMCREMENT
OF A STRAP CUTTER. W TIE TO STRAP.

ISOMETRIC VIEW

SPECIAL NOTES

IALTHIOUGH THE CONTAINERS DEPICTED IN THE UNT LOAD. ABOVE ARE
CONSTRUCTED WITH INTERLOCKING DEVICES, THE INTURLGCIS WILL NOT FUNC-
TIOI- PROPERLY UNLESS TIE CONTAINERS -.. E POSIrTIoND so THAT THE "PINS'
OF THE INTERLOCKS ARE IN AN UPRIGHT CAIENTATION. THIS ORIINTATION
WILL PRECLUDE INTERFERENCE OF THE "PINS' AND TNE PLYWOOD PALLET DUNNAGE
AND MVLL AID IN THE PREVENTION OF CONTAINER MOVEMENT, BOTH LATERALLYT
AND L.ON GITUDIN ALLY, DLMING, SHIPMENT OF THE UNIT LOAD.

2lUNDUNG MTAPS AND STABILZING STRAP MUST 19 TENSIONED AND SEALED
PRIOR To THE APPUICATION OF THE TIEDO~vN STRAPS.

3.ALL STRAPS MUST BE INSTALLED AS CLOSE AS POSSIBE TO THE CONTAINER
RINGS. CAIflIQ STRAPS MUST NOT BE ALLOWED TO OVERLAP.

INDICATES PAUXS SERIES

INDICATES PLYWOOD
PALLET ORJNNAGI. PARTIAL VIEW A

PAGE 4UNIT DETAIL

PROJECT FSA 6316.A-66
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2;

DECK DUJNNAGE. PL~YWOOD, 3/2. X
17,4*A X 40* I U0OC). NAIL SPECIAL 40* X 4*PALLE.
THRU DECK &OAKDS W16-4d NAILS S IELLNT

DECK (VNNAGE. PLYWOO 3/r X DECK DUN~NAGE. PLYWOOD,
Isa-3.AX AV( I 1OD). NAIL 3A*X 2-3/4" X 40'(1IEEOD).
TWU DECK BOARDS W/6-4d NAILS NAIL T)4U DECK SOAR:.. wv/3*.M
AND CLINCH. NAILS AND CLINCH.

PALLET DUNNAGE LOCATION~

BILL OF MATERIAL UNIT DATA

'AILS NCLND C9JE OA.6 OJUC FEET (APPOX)
CONJTAINER - 30 EACH -a 75 Las 2,370 LOS (APOK)

44(2 50 0p DUNNAGE T7 LIS
I -PALLET7 ~'AS

SPECIAL PALLET, 40 X WA - I EEO- 77 USO
STEEL STIAPPNG. 3/4' - 79 OW EEO- 164 LAS T!rAL WEIGH T-T 2,A&4 I.E (AmPOK
SEAL. FOR 3f4* STRtAPPING - 1E000- NILE PLYWOOD, 32/S-.--- 10.90 SO Fr EtEO- 11 7 LIIS

DUNNAGE DE7TAIL PAGE 5

PROJECT FSA 636A-66



SPECLI.l NOTES:

INDIATE PA1041, WHEN SIX CONTAINERS ARE TO BE OMITTED FROM~ A PAtLET UNIT A COMPETE
SERIE CONTINER.LAYER OF CONTAINERS MUST BE OMITTED WHEN FIVE CONTAINERS ARE TO BE

OMITTED FROM A PALLET UNIT, A COMBINATION OF FILLED ASSEME,IES DEPICTED
FILLER I I REQO) SEE THE ON PAGE 7 MUST BE USED. WHEN FOLR OR LESS CONTAINERS ARE TO BE OMIT-

FILLER A* DETAIL ON PAGE 7. TIED FROM A PALLET UNIT, A COMAINATION OR ONE OF THE FILLER ASSEMBLIES
DEPICTED ON PAGE 7 MAY BE USED. ALL FILLED ASSEMBLIES MUST BE INSTALLED
IN THE MIDDLE OF THE TOP LAYER OR LAYERS OF A PALLET UNIT,

2, WHEN A 0FILLEk A" ASSEMBLY IS USED IN COMBINATION WITH A 'FILLER 1- OR
"FILLER C' ASSEMBLY, TH! *FILER A' ASSEMBLY MUST BE POSITIONED IN TIE
SECOND LAYER OP CONTAINERS FROM TIE TOP OF THE PALLET UNIT ANTI MU-T
HAVE ITS OVERALL HEIGHT REDUCED FROM 7' TO 6-I/4*.

3. WHEN TWO "FILLER A' ASSEM"LS AXE USED IN PLACE OF TWO OmTTTED CON-
TAINERS, TIE FILLER ASSEMBLIES WELL BE SEPARATED BY AT LEAST ONE CONTANER
TO INSURE PROPER FILLER ASSEMBLY RErENTICON AND to PREcWDE A.SSEMOLY
INTERFERENCES.

DETAIL A

THIS DETAIL OE-'CTS PROCEDURES TO BE USED 1 EALO AE7
WHEN A STANDARD PALLET UNIT MINUS ONE
CONTAINER is to BE UNITIZED THE FILLER
ASSEMBLY DEPICTED MUST BE INSTALLED IN THE
MIDDLE OF THlE TOP LAYER OF THE PALLET UNIT.

CONTAINER.

DETAIL B

THIS DETAIL DEPICTS RQOCEDLRES 1O IE USELI
WHEN A STANDARD PALLET UNIT MINUS THREE
CONTAINERS IS TO BE frNITIZED. THE FILLED

LUERf I EOD . SE THEASSEMBLY MUST BR INSTALLED IN THE MIDDLE
-LLER C' DETAIL ON PAGE 7 OF THE TOP LAYER OF THE PALLET UNIT.

INDICATES PA !C4 SERIES

PFtLER A' DETAIL ON PAGE 7

AND SPECIAL NOTE 2 ABOVE.

DETAIL C

THIS DETAIL DEPICT'S PROCEDURES TO BE USED WHEN A STANDARD) PALLET

LNIT MINUS FIVE CONTAINERS IS TO BR UNITIZED. THE FILLER ASSEMBLIES
DEPICTED MUST BE INSTALLED IN T,,E MIDDLE OF THE TOP LAYERS OF THE
PALLET UNIT.

FPAGE 6 7 1FILLERS AND INSTALLATION PROCEDURES FOR OMITTED CONTAINERS

PROJECT FSA 6316A-66



LPIE CCE, I'X 4' X 7" ( 6 1110.

NAILLT TO TKIETIPECES w/2..d NAILS

AN T TE TIE P/-IECE NAIL AT4 14.$

FILLER~(N ASSEINGY PaCE. I' X 4' A 6--i/'6 EG
(2MC) AIL TO TE TIE PIECES W/3-l&d AIL

wo " PIECE, 2- X 6- X (6 0C

(2~2-SI (EI ). MAOL TO TAIL TO TIECE TIE

1E16 
NAIL AT 

ICCES 
E-lNNIS 

TEAHa IT

FILLEER A

THIS FILLER ASSEMRL' IS TO E USED WHEN ONlE Olt A1WEECON-
TOIER ASR TOITE U1C Al~l FROME ANT PALLI U T ORBIA~O IN

PILL PIECE. ' FIL PICE r 7' (6 R0) OTHE (ILE A EGOES
NAIL~NIL ANO THO TIE PIECE .Y/-6 NIL
TO THE STRUTS W/2-,~~~~~ NAILS AT EACH [NO. SRT 'A4 -/ 6C0)

~(6tQ).NAIL TO Ts pa ./-

TIE ~ ~ ~ ~ ~ I PIEECE W/- NAILS 4-/' CO

IPN0 BEDING PIECE. 2' X '
6-2- I.(2RG ,NAIL TO TE TIE PEE

ULL ~ ~ ~ W/-~ NAIL AT EACHS JOINTNAL A AC AT

FILLER CSESIY
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